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We, L'Oreal, a Fremch Body Gonpoiatei 
of 14 rue Rcyale, Paiis^ Fianpe, do hereby 
declare the invenitkm: for which we pcay that 
a patent may be grautjed to us, and method 
by which st is to be perftmned, itx> be paidcu- 
laxly descnbed in and by tiie fdSawmg state- 
menc: — 

This iaveauioii idaces to polymeric pio- 
ducts useful in cosmedcs ond m the ueamient 
of die hair, «o pitccsses for 'pjxspmadm 
and to oompositians containmg ■dxem. 

Among 3ie substances at peesissa. mployed 
as fixatfives or setting agents fior hatr are deriva- 
tives of copolymers of maleic anhydiide and 
15 an efthylenic nnmomer such as cfthylene. How- 
ever, these products suffer from the disadvan- 
tage that they 'have Uttle aflSnity for the keratin 
which consctcmes the hair, so ihaic tte hair 
lacquers containing them do not adhere weil 
20 and are rapidly removed under the medrandcal 
aotians to which the hair is subjected. Conse- 
quently, the sets produced with diese setting 
ageocs aie not as dmiafaile as cotdd be desired. 
It has now been found accord^ to the 
25 present inventioa that cectaiii new detivadves 
of maleic anhydiide - edxji^emc oapol3anefs, 
having a chemica!l stnictute such timt they 
have an affinity for kexaum, ysgt wa3t satis- 
facoory for use in hahr-setidi^ agenets. These 
30 substances also act on the haxr as softening 
agents ^'ch impart to ft a gieaiter sliding 
power, whereby its appearance is impmred 
and combing is gready fadliiued. 
The new polymeric producfe of this inven- 
35 tion are prepaied by a process which com- 
prises leactsmg a copolymer of maleic ai^ydrM 
and an ethylmc monomer in which the molar 
zatio of ethylenic monomer: maleic anhydrade 
is.fran 1 : 1 to 1 : 0.7, wfth a polyamine having 
a primaiy or seoomdary amine gioi^ and 
one or more tertiazy amine gioups. 

The copdymer is preferabty one derived 
from efeviene. vin ytoethyl ether, vioyledxyl. 



edier, siyirene, e haito-styrene, or a styrwre 
homol<^iE^ as the ethyknic numamer^ and a 
pQ^amine of formuk: 

Ri— NH— R»— N— 

I 

where Ri is a hydrogen actom or an ^dl^l 
radocail of GBrboa atoms; Ra is aa all^l 
cadicalof l'--4caibona!G0ins; R^isaxialfcsteie 
radical having 2 itx> 6 caxbon aitDms, pieferahity 
a 1,2 - eihylMiej 1,2 - pitopylene, 1,3 - propyl- 
ene or 1,4 - bucylene cadicaii; aiul R« is an 
alkyl radical of 1 — 4 caibon asiams or a radical! 
of the fonmila — ^R*— N-^-(R2)2, wixere R^ and 
R2 have the values given a^ve. When the 
ethylemc monomer is ediylene, vinyhnediyl 
either, vmytelliyl ether, or stynene, esid the 
polyamine has the aforesaid fanntda, the co- 
polymer is believed to have the fonnulsa: — 
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4CH— CH,-) CH 
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CO- 

I 

N— R, 



in wh&h R is hydrt^en or a mechoxy, edmy 
or a phenyl radical and R, Rs, Rq end R4 
are as herembefore defined. 

The polyamine leed in the prooess of die ^5 
invention can be a primary - tertiary amine, 
for mstance NJ^ - dimediyl - 1,2 - ethylene- 
diamine, - dfethyit - 1,2 - ethylenedi- 
amin e, NJ^ - dimediji. - 1,3 - propylene- 
diamine, NJN - diethyl - 1,3 - propylene- 70 
-*^~-Tine, Njtl - dipropyl - 1,3 - propylene- 
une^ AT - propyl - W - mritihyl - 1,3 - 
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propylenediamine or NyN - dimtidiyl *- 1,4 - 
butTtenediamine^ or a secondary tertiary amine, 
for instancje N,N - dimethyl - - methyl- 
ethylenediamine or - dimethyl - N' - 

5 njethylpropylenediamine. 

The process of the present inyentoon may 
be carried out in the homfOgeiKOus phase by 
uang as reaction medium a common sdveixt 
for the starting copolymer, for the polyamine 

10 and for the polymerb paroducc ithou^ of 
ooitts^ ibe scHvenc must not be one which 
would itract with those substances. Siutafolc 
solvents aze aoetone, diozan and pyridine. 
Hie process can aketnatively be canied out 

15 in heterogooeous medimn by dooppjng the 
hydride copolymer in small portions asd wfdi 
good stirring isstb an aqueot^ solution of the 
polyamine. 

It is preferable to use proportions of co- 
20 polymer and polyamine sudi that the primary 
and secondary amine groups and the anhydride 
functions of the polymer aie in equimolorular 
propotrncons. In disfe way excelienit yields, 
for example about 80%, can be obtained. 
25 There may be added 130 the reaction mix- 
ture other products which react with the an- 
hydride function, for instance a primaiy or 
secondary amine or aa aioohoL Wheace diis 
is ctone it is .reocnmnended, m vnder tim the 
30 reaccioQ may nafce pbce wkh a good yield* 
to add to ihe miztuze of leactmxts in addition 
to tiie primaity or secondary* amine or the 
alcohol a tertiary amine in diemioaJs equiva- 
lent quamtxi^. 
35 The polymeric products of the paiocess of 
die pres^ invemion can be used as setting 
agents, for example m solution at conxsntra- 
tions between 0.5% and 6%, eispedailly 
between 2% and 5% by weighi, in water or 
40 in aqueous aloohoL 'Riey arc also of use 
in cosmetic gels or creanos as thickening 
agents. 

The inveiidGn OS iHustraited by the f cito^ 
Examples. 
45 Example 1 

Into 250 cc of a 2% sducbn of - di- 
methyl - 1,2 - ediylenedianrine m water dieie 
is dropped m ^nall successive portions, and 
with vigorous stimn^ 8.85 g. of a copolymer 
50 of equimiolar proportions of methylvinyl ether 
and maledc anhydiride, care bdng talo^ that 
each succ^ve portion of the copolymer is 
dropped only when the preceding portton has 
been completely dissolved in tiie amine solu* 
55 tion. To the lesuittihg viscous solution there 
is added a mixture of equal proportions of 
alcohol and ethyl acetate wMch precipitates a 
solid polj^erlc product. 
The product of the reaction may be used as 
50 a softening agent by intixsducmg ft into a 
shampoo in a propor&km of 0.5% by weight. 
The shampoo thus tteaiifid provides a lather 
wMdi is paxtticidarly soft to the tmtdi and im- 
parts to the hair h^ gloss and suppleness. 
The produa of this Example may aUso be 



employed as a thicteimg agent for cosmetics, 
preferably in a concentration of about 2% by 
weighL 

Example 2 

To 250 cc. of a 10% solution of NJ^ - 70 
diethyl - 1,3 - propylene - diamme in iacetone 
are added 250 cc. of an acetone solutkm con- 
taining 9.6% of an Xylene - maleic anhydride 
copolymer (molecular xatio 1:1). It is ob- 
served tfaait ti» reaction starts by hself with 75 
evolution of heat, and it is then suffident to 
complete it by heating. The solvent is then 
lemoved from the resuitmg solution by 
evaporaictoi^ leamg as residue a pdymenc 
product. ' 80 

The product obtained may be successfully 
used as a softening agent for setting lotions 
by dissolving it in a proportion of 3% by 
weight in 30% aqueous solution of ethyl 
alcohol. The resulting solution has a low 85 
viscosity if the starting oopoiynier is itself of 
low viscosity. 

Example 3 

To 100 cc. of an aqueous solution contain- 
ing 6% of N/I - dimethyl - 1,3 - propylene- 90 
diamme, 4% of butylamme and 4.2 g. of 
pyridme is added in small quantities 14.3 g. of 
a copolymer of equimolecular propwtions of 
eih^teae and n^i^c anhydride, care being 
taken, befcne each successtvie poitnon of co- 95 
pdymsr is added, tiiat the pzeoeding portion 
has been completely dissolved. 

The solution thus obtained may be directiy 
employed or the reaction produce may , be 
separated by evaporation and washing with 100 
alcotbol so as to eluninate any unieaoted amine. 
The polymeric product thus obtained may 
be em^oyed in solution in water or in an 
aqueous alcohol as a setting lotion. Hie con- 
centrairon of polymeric produa in sadx solu- 105 
tions may be, for example, from 2% to 5% 
by weight, the lotion containmg, for example, 
25% by weight of aloohoL 

Example 4 

18 g. of a copolymer resulting from the co- 110 
polymerisation of 104 g. of styiene (1 mol) and 
88 g. of maleic anhydride (0.9 mol) are te- 
aoted with 100 cc of an aqueous solution con- 
tainmg 10% of NJ^ - diethyiethylene - di- 
amine, the copolymer being added in small 115 
successive portions and care being taken to 
ensme that each successive portion has dis- 
solved before the next portion is axided. The 
solution thus obtained may be employed in 
combination with the products obtained in 120 
accordance with Examples 2 and 3, for the 
same purposes and in the previously indicated 
conoenfCcatEons. For example, i!t is posdble 
to obtain an excellent setting lotiaa by inm>- 
dudng intx> a 20% by weight aqueous soltitton 125 
of ethyl alcohol 0.5% by wei^ of the pm- 
ducc <H this Example and 1.5 % by weight of 
the product of Esampie 3. 

WHAT WE CLAIM IS : — 

1. A process for the piepamiim of polymeric 130 
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products sukabie for use in setting agents for 
human hBir^ whiich comprise mcdng a cx>- 
polymer of maldc anhyddde siod an ^trylemc 
moaomer, in wUdi the malar raiio of ediytenic 

5 momnner.'H^eic anhyddide is ^m 1:1 to 
1:0.7, wkh a. polyamins having a primmy 
or seoixnd-aiy antine gioiq> and one oor moie 
i£<iitiaxy amine groups. 
2. A process acccmlmg to dam 1^ m vMdb. 

10 the poly-amiae has the fonniiEa! : — 

k 

whexe Ri is a hydrogen atom or an ^kfi 
xzd&cak of 1— -4 oaitai; atoms; R^ is an alkyl 
radical of 1—4 cairlxm atoms; R^ is an 
15 alkylene radical having 2 to 6 carbon atoms; 
and R, is an talkyl itadical of 1—4 carbon 
atoms or a nulical of the f otnniila 
— R4— N— (R^s)2, 
whea:e R« and Rs have die varies given above. 
20 3. A process acomiiing to daim 1 or 2, 
in which the eithyieindc mooomer of "die co- 
pciymer is ethylene, vmyhnediyi edrer, vinyl- 
ethyl ether, $tyieDe> a hai^o-styreoi^ orastyxene 
h< 
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4. A process according to daim 2 or 3, in 
winch the ctopolyraer is one whidi has been 
. prepared by the cx)poilym;erisatk)ii of the mono- 
mexs in sulT^t&inida^y eqmmtxiair p r o p o ort io ns, 
^'5r A ^]|X3^acooird!ing 
30 "l^cif'Ri is a 1^ - ediylehe^ 1^ - piopyiene, 
1^ - propylieoe or 1>4 - butyiieae ladicai 
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acoocdmg to any of the pie- 



dimethyl - 1,2~ - ethylenedaamioe, - 
35 diethyl - 1,2 - ethylenediamhiei, N,N - di- 
methyl - 1,3 - propylenediKimimB, NyN - di- 
ethyl - 1,3 - propyienediTanwne, N^N - dd- 
propyl - 1,3 - pxY^ylenedkmine, N - propyl^ 
N - methyl - 1,3 - propydonediamiine or 
- dimethyl - 1,4 - butylene - tKamine. 

7. A prooKS according to any of daims 1 to 
5, in whadi ihe polyamine is N,N - dimsthyl- 

- methyiethylaffidiBamine or NJt^ - di- 

8. A process acco^ing ito any of the pre- 
g ciaiims|y in whkh the copodymer and 
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polyamine aie used m amounts such that they 
contain irespecitivd,y subsnantiaMy eqcomoiar 
proportKHis of anhydiide rings and ptimairy 
or secondary amine groups. _ 50 

9. A proofs accardtog la any of die pt^ 
cedii^ dia&ns> whidi a pmnaicy car secXR^ 
amiine or an alcohol wliich vnU) ireaiCt with the 
anhydride funatton of the oopoiymer is present 

in the xeaction misture. 55 

10. A prooess aooordimg to any of the pi^ 
ceding gfaiims^ in which itns xeadtiosii is camioed 
out xn the ho mogeugou^ phase !in a dommon 
solvent foiT the staidng oopolynaDBr, for tiie 
amine imd for the poiyiuerdc pnoduDt resuhing 60 
from the leactkm. 

11. A process acooirdiz^ to ckun 10^ in 
which the reaction medirmn is ^aaesoatae, diosBn 
cfr pyridinKe. 

IZ A process acootding 10 amy of dahns 65 
1 to 9, m which tiie xeacdoQ is oaitfed out 
in 2 hetenc^eneous mednan, the copoHynKr 
being added m small p or d oi u s to m aqueous 
sohidon of the amine. 

13. A piocess acoondiibg.tD diann 1, snbscaa- 70 
tially as desciiibed hendn. 

14. Poiymeric psoducts sintable f (r: use in 
composidons f or tneatment of the htanan hair, 
when obsaiEaed hy the process of any of the 
preoedh^ dahns. 75 

15. A oompositicm for ttealmg hmnan hair, 
which oompiises a sdiffio^ of feom 0.5% to 
6% by weight of a ooihpound darned in 
(Mm 14 diraoilived in water or Ieb eiu aqueous 
alodioOic sdhniDn. ^ , _ 80 

16. A 'compQgfitkm'aaoon^^ tiTcllldm 15, 
in which the amxnait of life said oompound; & 
from2to5% fay wdght . 

17. A ossmetic aaaapossfkat in the form of 

a gd otr creaniy wMdi doncains as a ahickenmg 85 
agenit a produsdt daimed in dsaim 14. 

1^. A n[iethod of treatmg hmnan hair, 
wMch compn&es a|^lying to she hair a ptodudc 
daamed m daim 14 or a composcdon claimed 
in dlaiim 15 or 1€. 90 
J. A. KEMP & CO., 
Qhairtered Patent Agen^ 
14 South Squaie, 
Grajr's lam, London, W.C.I. 
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